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BSI ENVIRONMENTAL, INC. 

WAUKEGAN HARBOR SEDIMENTS 
ENVIRONMENTAL REMEDIATION 

IIMTRODUCTION 

"' This proposed Statement of Work (SOW) is for the treatment and utilization of PCB (Poly 
cWorinsited Biphenyl (Aroclor 1248) contaminated sediments dredged from the Waukegan 
Harbor. It was prepared by BSI Environmental, Inc. (BSI) as a follow up to the 
b]oreniediation bench test conducted on harbor sediments sampled on December 2, 2003. 

The upper portions of sediment accumulations in Waukegan Harbor areas have been 
"" contambated due to former industrial activities. The U. S. Army Corps of Engineers 

(USA(IE) has dredged the outer harbor areas of Waukegan Harbor as recently as 1991 and 
h;is instituted a program of maintenance dredging in the approach channel. Sandy sediments 

•" removed from these areas are clean and suitable for unconfined Like disposal or 
nourishment of nearby beaches. 

"" Dredging of the iimer portions of the harbor was discontinued after 1972 because the 
sediments were classified as polluted (USAGE 1989). Since that time the USAGE has 
investigated alternatives for confined disposal facilities, none of the proposed alternatives 

"* have b<,'en approved. Consideration of using the dredged sediments to develop nearby 
uj^land sites has recendy been renewed. Treatment to reduce toxicity prior to placement at 
these sires is now under consideration as a condition of such upland benefici^ use. 

BSI Environmental has conducted bench studies on Waukegan Harbor 
sediments. These studies have shown that biological treatment can 
reduce the concentration of PCBs to below levels required for upland 
placement. This biological treatment is economical and environmentally 

I* b e n i g i i . 

The bic remediation process is applicable to most biodegradable compounds. This is true so 
long as the av;ulability of organic matter is sufficient to maintain a desired metabolic rate, 
and the physicd properties of the mass are such that heat produced by the breakdown of the 
o]ganic; can be managed to obtain the correct treatment temperatures. 

Bioremediation is a biological process in which microorganisms convert organic matter into 
a soil-like material called humus. To accomplish this, alternately anaerobic and aerobic 
rredium conditions are controlled in a mass setting. This is achieved by adrnijdng substrates 
that ofier available nutrients in biological terms to microbes in the contaminated material. 

' BSI Bench studies in Alphaam GmbH treatability labs in Germany. January - February 2004 



thereby inducmg a biological process. The oxygen consuming substrates provide an 
anaerobic medium while intensive turning and mixing of the degrading mass introduces 
short bursts of oxygen. The primary outcome of biotreating contaminated soils or 
s(;dim(;nts is to convert specific organic hazardous constituents into innocuous end products. 
Additionally, soils or sediments that have been containinated with orgiinic compounds 
cannot be composted in their natural form because they do not typically contain sufficient 
amouni s and types of admixing substrates to maintain the conditions necijssary to destroy 
the contaminants. As a result, specific amendments must be added to the contaminated 
material to create a suitable bioremediation environment. 

Pollutants such as petroleum and PCB's are organic and can be degraded using this process. 
To efl'ectively manage the process, a recipe of amendments must be developed to provide 
the microorganisms the optimum environment in which to live. Numerous factors 
determine the proper compost recipe. For example, one important factor is the carbon-to-
nitrogei ratio (C:N). Additional factors include; moisture, pH, nutrients, structure, 
degradfibilit)', percentage of organic matter, cost and seasonal availability. 

BSI uscis its extensive contaminated sediment treatment experience to select amendments 
based on analyses of existing soil quality and availability of various amendments near the 
proiect site. Overall performance, cost and availability are deciding factors. 

E)emonstration or pilot projects are frequentiy performed as the initial step in full scale 
tieatm.e:nt. This demonstration helps determine optimum ranges for site specific variables. 
By manipulating process variables, optimum performance of the treatment system is 
detemiined. The information gathered during this small demonstration is then implemented 
in fuU-jcale operations. 



Table 1. Target Cleanup Level for Composting of Waukegan Harbor Sediments 
for Upland disposal, Waukegan, Illinois, 

Constituent 

Aroclor 1248 

Target Cleanup Level 
(n»g/Kg) 

1.0 

Jll 

.:̂ s shown in Table 1, this target cleanup level will be the cleanup criteria for the full-
scale ccirrective measure. 

Tablie 3. ^Preliminaiy Quantities and Assumptions, Waukegan Harbor Sediment 
Waukegan, Illinois 

Contaminant 
level 

0 

1.0 

2.0 

3.0 

4.0 

5.0 

10.0 

15.0 

20.0 

25.0 

Volume of the sediment above the contaminant 
level 

m3 

195,598 

121,512 

101,059 

76,016 

46,872 

25,628 

2,369 

822 

260 

34 

yd3 

255,647 

158,817 

132,084 

99,354 

61,261 

33,496 

3,097 

1,074 

340 

45 

As shown in Table 3, the estimated in-harbor PCB sediment voliome wliich may require 
remediation or remedial action is 158,817 yd^ (121,512 m'). In addition 4,000 yd^ (1,307 m') 
of sediment is stockpiled on the former Manufactured Gas Plant property. This material 
uas removed during the construction of slip #4 and sampling has shown that it is also 
contatrinated with Aroclor 1248. The total of these sources is 162,817 yd3 (124,573 m'). 
For scheduling and costing purposes, a 10 percent sediment expansion factor was used, 
r<"sulting in a total estimated sediment volume of 179,099 yd^ (137,030 m^). Consequentiy, 
die full-scale system shall be designed to treat 179,099 yd^ of sediment 

Ii is contemplated that the dredging activities wiU be completed by otliers using either 
clamshell and barge or a hydraulic system. The dredged sediments will he deposited at a 
tempoi ary upland site where free water wiU drain by gravity. BSI may then take the drained 
sediments to the North Treatment Center (NTC) for further dewatering and bioremediation. 

USAGE estimate 11-2003 
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SUMMARY STATEMENT OF WORK 

GENERAL 

BSI is; \x-illing to consider a contract to perform remediation of the Dredged harbor 
s<;dim<;nts. The basics of this effort are outlined in the following points. Included are 
assumptions that clarify BSI's tmderstanding of the anticipated situation. 

Staff at die Nl^C will include a Project Manager / Site Superintendent. The Project Manager 
win also function as the Site Health and Safety Officer and will provide oversight of 
Subcontractors. The Project Manager or other BSI staff also will lead sediment handling, 

, „ treatment and product sampling activities. 

/Ml labor and equipment, necessary to transport, treat and stockpile the dredged sediments, 
,, will b« provided by BSI or its subcontractors. 

BSI and any subcontractor shall adhere to all work plans (Construction/Operations & 
iig Maintenance Plan [COMP], Quality Assurance Plan [QAP], and Corporate Health and Safety 

Plan [CTISP]) during the conduct of this project. BSI wiU be responsible for work plan 
development and subinittal and wiU review these documents to ensure they reflect the 

,jg proced'ores intended for use during the project. 

TREATMENT FACILITY 

BSI believes that the nearby former OMC building, known as the OMG North Plant, to be 
worth :onsidering as a remediation faciUty. It is large enough to aUow treatment of aU 
sediments in a reasonable time line. In addition there may be areas available to temporarily 
store sediment waiting for treatment as weU as treated material that has been remediated to 
expecte d cleanup levels and ready for transport to designated beneficial use sites. 

A s and alternate, treatment could be performed in a combination of outside and enclosed 
process areas. BSI has temporary buildings that can be set up to house the treatment 
activities. These metal frame buUdings have been used extensively on remediation projects 
and hâ -̂ e offered an acceptable level of containment and envirormiental control. 

BSI shjJl be responsible for providing a field office, employee support, and sanitary facilities. 
BSI will transport equipment needed in time for each phase of the work. It is assumed that 
BSI will be responsible for aU activities needed to remove the contaminated sediment from 
die dranage location, transport, screen, compost and return the treated sediment to a 
designated location. AU treating activities involving contaminated sediment shaU take place 
v^itliin die former OMC building composting facility. It is assumed that the buildings shaU 
be capable of withstanding anticipated weather conditions, including rain, snow, and wind. 

iM 
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FIELD OPTIMIZATION / DEMONSTRATION PHASE 

A field optimization test wUl be conducted to adjust operational parameters to meet 
\)'/auk<;gan field conditions. This phase wiU run concurrent with setting up of the fuU scale 
tieatrr.ent facility. This initial step wiU faciUtate scale up of the mix design and fine tuning 
the batch management schedule developed in the laboratory bench tests. Because the 
E>esign itcd StockpUe, which is located on the former Manufactured Gas and Coke Plant 
(TvlC J P ) , contains dredged sediments, it may be considered as a source of sediment for this 
demonstration. A demonstration using 300 — 500 loose cubic yards (ley) of sediment is 
proposed for this phase. 

F £ T R [ E V I N G CONTAMINATED SEDIMENTS 

E>uiing this step, treatable sediment wiU be removed firom the stockpUe, screened if needed 
and then taken to the treatment center for bioremediation. It is anticipated that the harbor 
uill be: dredged and the sediment dewatered and stockpUed near the treatment faciUty by 
others. It is assumed that the sediment wiU be dewatered to 50% moisture or less. BSI wiU 
tlieti remove die sediments from the stockpUe for treatment. As shown in table 3, 
depending on the action levels, over 150,000 loose cubic yards of sediment may need to be 
treated prior to beneficial reuse. 

T R E A T M E N T PHASE 

It is estimated that treatment wiU take 8 weeks per batch. The former OMC biulding is large 
enough to aUow treatment of several batches at the same time. If this buUding can be used 
BSI has assumed that 75,000 ley of sediment could be treated per year. Further, BSI has 
assumed that the buUding wiU be made ready for use as a treatment faciUty under a separate 
contract. Costs for preparing the OMC building have not been included in the treatment 
cost estimate. 

The sediment shaU be remecUated to average pUe concentrations below the target cleanup 
goal using BSI's composting system. FaUure to achieve cleanup targets wiU result in a 
requirement to extend the composting period or return the compost that does not meet 
targets to be composted again until cleanup goals are met. Achievement of the goals wiU be 
measured by averaging the results of the sample analysis across each compost pUe and 
compaiing the results to the cleanup goals. Sampling of the piles wiU be led by the BSI 
Project Manager with assistance as needed firom field personnel. The sampling scheme shaU 
be described in the GOMP. BSI wiU provide aU equipment needed for sample processing. 

Compost pile turning and monitoring for oxygen, pH, temperature, and moisture shaU be 
die responsibiUty of BSI. The frequency of these activities shaU be sufficient to ensure 
ai:hievement of tbe cleanup goals. BSI wiU also be responsible for moisture addition to the 
pQes ar d all other activities necessary to ensure that the remediation proceeds successfuUy. 

Batch size and numbers of pUes are at the cUscretion of BSI. 



HANDLING CONTACT WATER 

It is assumed that the dredged sediment wiU be de watered prior to treatment. If the 
sedimeit cannot be dewatered prior to treatment or if desired BSI wiU dewater the sediment 
for an idditional cost. Any contact water developed during the dewatering or treatment of 

4i the cor.taminated sediments wiU be first used in the process, if there is any excess it wUl be 
pretieared to North Shore Sanitary District limitations and Discharged to the municipal 
sewer. 

E Q U I P M E N T 

,(, BSI •̂ viU provide aU equipment needed to conduct the contracted cleanup. When 
a]5propriate, subcontractors and vendors wiU be used to provide services. BSI plans to 
uriHze its Wendy compost/soU turner, front end loader(s) and screen to conduct the initial 

,11 optinii/arion Phase. Additional equipment wUl be mobilized when operations scale up to 
fiJl production. 

n A M E N D M E N T S 

To faciitate the bioremediation of the contaminated sediment, amendments such as; organic 
,11 materials, water, air and mineral additives wiU be mixed with the sediment. These materials 

are natural and wiU be obtained firom sources as close to the treatment facility as possible. 
Althoujjh the exact materials and mixture proportions are proprietary, the nature of these 

, II amendments can be revealed in detaU. These materials may be fibrous, may be granular or 
may be amorphous. They can be dry, damp or Uquid. They wiU be non hazardous, non 
explosive and non flammable. Handling characteristics of each ingredient ^vill be taken into 

ig consideration during their use. GeneraUy the amendments include materials that contain 
such ttings as carbohydrates, ceUulose, lignin, protein, nutrients and minerals needed for 
giowth of biodegrading microbes. Further, addition of proprietary genetic expression 

il factors may be used to enhance the remediation of the more difficult contaminant chemicals. 

TRANSPORT TREATED SEDIMENTS T O STOCKPILE W I T H I N 0.5 MILES 

The treated materials may be suitable for various restoration projects in the community. To 
facilitate creating this proposal it has been assumed that the treated sediment wiU be 
transported and appUed within 0.5 mUes if the treatment facility. AdcUtional uses of the 
treated sediments would be contemplated if the community desires. Costs for any additional 
el]stan<:(; and spreading requirements can be added to this basic price. 

PLACEMENT SITE RESTORATION 

If desired, BSI wiH restore the treated sediment placement area by estabUshing appropriate 
glass and cover plants. This would include grading for drainage, ameneUng the surface for 
sustairif ble vegetation and seeding. 

I i 
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H E A L T H AND SAFETY 

BSI vill employ the services of a registered health and safety professional to estabUsh the 
paratreters for employee protection. This wiU be in compliance with relevant local state and 
federal regulation including those of the Occupational and Safety and Health Administration 
(OSH/0 

M R MiONITORING 

Periodic air monitoring wiU be completed to certify that activities are within regulated 
suandards. 

II >i 

Ambie It air monitoring inside the composting buUding when needed wUl be performed with 
the following equipment or equivalent: 

I • Flame Ionization Detector (FID) or Photo-ionization Detector (I'lD) - Foxboro, 
Organic Vapor Analyzer (OVA), or equivalent. 

• Combustible Gas Indicator (CGI) - ISD, Inc. MX241 CGI, or equivalent. 
ESI will provide this equipment and its personnel wiU be famiUar with its caUbrarion and use. 
Adequate ventilation in the buUding is required to ensure worker safety. In adcUtion, if and 
\!̂ 'hen necessary, the workers shaU be required to wear appropriate personal protective 

«• equiptr.enr (PPE). 

<m 
PERl^lITTING 

Ir is assumed that as part of a super fund site that permitting wiU be covered by the 
regulating authority. BSI wiU comply with aU local state and federal regulations. 

WASTE H A N D U N G AND DISPOSAL 

* Ordinarj- general wastes including: office and lunch room trash wiU be disposed of as such. 
Although none is expected, any separated solid wastes generated firom processing the 
contaiTiinated sediments wiU be disposed as aUowed by the regulating authority. Costs for 

•• this waste disposal wiU be passed on to the client. BSI wiU not act as generator for separated 
Mi'astes. 

i SCHEDULE A N D T E R M 
BSI is prepared to discuss a mobilization and treatment schedule that wiU coincide with 
dredgrtng activities. BSI is able to plan and begin the Field Optimization / Demonstration 
Phase on the sediments previously dredged and pUed on the former MGP site within 30 
days. Immediately foUowing, BSI would develop plans for fiJl scale operations which would 
comnujnce upon approval of work plans. 

/according to the bench test, treatment goals wiU likely be met within 8 weeks of treatment 
for each batch. BSI beUeves if a sufficient size treatment faciUty can be constructed that the 
dredged sediments can be treated within 48 months of active remediation. The number and 
size of batches wiU impact the time line and may depend on factors such as the available area 
far the remediation faciUty. BSI is willing to discuss the overaU schedule as it relates to cost. 
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PROVISIONS AND ASSUMPTIONS 

SITE ACCESS CONTROL 

The BSI shaU control access to the site, as described in the Health and Safety Plan. AU 
personnel who enter the exclusion zone shaU have current 40-hour Occupational Safety and 
Health Administration (OSHA) hazardous waste operations and emergency response 
(HAZVVOPER) training and medical surveillance. If BSI enters into a contractual 
relationship with another company for any portion of this work, BSI shaU ensure that its 
personnel adhere to aU requirements in the Work Plans. 

J/HNIIVIUM QUALIFICATIONS CRITERIA 

BSI and any of its vendors or subcontractors must meet the foUowing minimum criteria and 
must iT.aintain these minimum criteria throughout: 

1. Be Licensed in an appropriate classification with the State of Illinois (if required by state) 
for the specific work responded to by the Subcontractor. The operator of each piece of 
equiprrent used must be so Ucensed or qualified. License must be current and active 
t]irou}>^hout the term of the performance. 

2. Capable of providing equipment and materials in compliance with the design 
specifications. AU BSI and Subcontractor personnel other than those who wiU have no contact 
\>itii ccntaminated sediment shaU have documented, OSHA-mandated health & safety training, 
including medical monitoring and respirator fit testing, prior to arrival on site. 

3. Backhoe/excavator operators shaU have previous experience in backhoe/excavator 
operation and the excavation of sediment at hazardous waste sites. 

4. Subcontractor shall have fidl understanding of the details of the OSHA personal 
protection levels to be used, the project Health and Safety Plan (to be provided by BSI on 
contract award), USAGE construction requirements, and USEPA Region V SOPs. 

FIELD PROVISIONS 

BSI and its Subcontractors shaU comply with the foUowing provisions through the project: 

1. Notwithstanding any provisions contained elsewhere in this subcontract, BSI's 
Contractual Representative is the only person authorized to approve changes to any of the 
requirements herein. 

2. OveraU technical direction in the field wiU be provided by the BSI Project Manager who 
is; responsible to BSI for management and direction of aU BSI and subcontractor personnel 
on site. Technical direction is defined as providing clarification of the SOW, but does not 



constitute authority to modify the SOW, deUvery schedule, or any other actions that may 
affect the subcontract prices. AU questions regarding scheduling or overaJl scope of work 
issues shall be directed to the BSI Project Manager who wiU then resolve the inqioiry with the 
appropriate contracts representative. 

3. Equipment shaU be maintained throughout the program. 

4. The windrow turner operator(s), equipment maintenance technician(s), field 
t(;chnician(s), backhoe operator(s), and truck driver(s) must be knowledgeable about the 
n^quirements necessary to meet the specifications in this SOW and must be able to carry out 
tlie requirements of the specifications independent of other activities at the site. 

5. BST and its Subcontractors shaU provide aU labor, equipment, and materials necessary to 
complete the work described herein, including heavy equipment, waste containers (tanks, 
drum;;), vibrating or other mechanical sediment screen, dump trucks, firont-end loaders, 
windrow turner, water pumps, pressure washers, flow meter, and aU other required tools. AU 
required Subcontractor-suppUed materials and spare parts must be onsite or readUy 
accessiljle in adequate quantities at commencement of site preparation to ensure 
uninterrupted operations. 

6. It ij recognized that BSI has knowledge of the location of the work, the access routes to 
the location of the work, limited information regarding surface and subsurface conditions, 
and tliat BSI is obUgated to advise Subcontractors of any known conditions that may affect 
perfoiTnance of this contract. 

DECONTAMINATION 

Deconramination of field equipment shaU be conducted in accordance with USEPA Region 
\ prot(}cols. 

1. Before the commencement of excavation operations, before leaving the exclusion 
zone, and before departure from the site, aU excavation, transportation, screening, and 
composting equipment shaU be decontaminated. 

2. All hea\^' equipment shaU be inspected on site by BSI to ensure that oU, grease, 
hydrauic fluid, etc. have been cleaned and that there are no leaking seals, gaskets, or fluids. 

3. AU sampling and monitoring equipment (i.e. hand augers, bowls, spoons, oxygen 
probe, and pH meter) shaU be decontaminated using the foUowing procedures: 

a. Clean with potable water and laboratory detergent using a brush or steam cleaner to 
remo-̂ 'f; particulates and surface films; 
b. Rinse with potable water; 
c. Rinse with deionized water; 

10 



I I 

d. Wrap in clean, unused plastic or tin foU (if appropriate) to prevent contamination of 
cleaned equipment during storage or transport. 

The Subcontractor shaU ensure that aU equipment and tools used are decontaminated before 
leading or are suffidendy wrapped or shielded before transport. The backhoe/excavator 
bucket the dump truck, and other tools shaU be decontaminated. 

HELALTH AND SAFETY 

ITiis section summarizes the health and safety measures. BSI wiU make available a copy of its 
Cloipoiate Health and Safety Plan (CHSP). BSI shaU provide aU of the necessary Subcontractor 
personnel health and safety certifications prior to initiation of field work. The maintenance of 
good health and the provision for the safety of onsite persotmel wiU be of major concern. BSI 
has identified both mecUcal surveillance and safety programs that wUl afford onsite persotmel 
more than adeqiaate protection. AdditionaUy, aU site personnel must be in compliance with 
OSILV training reqioirements. The main points of this plan include medical examination and 
safety t quipment use and procedures. Each of these points is described in greater detaU in the 
f ̂ Uo^^ilg sections. 

BSI and any vendors or subcontractors shaU comply with aU health and safety requirements. 
BSI reserves the right to cease operations if the onsite Manager determines that health and 
safety requirements are not being foUowed. Each person shaU be responsible for complying 
vntli the project CHSP and with the tlirection of the BSI Health and Safety Officer and/or BSI 
Site Mfinager. 

MEDICAL SCREENING AND HEALTH EXAMINATIONS 

AU personnel should be participants in the CHSP under OSHA regulations. As participants 
field personnel should undergo health monitoring so that their health may be protected as weU 
as theii physical abUity to perform the job. Prior to initiating activities BSI v̂iU pre-estabUsh a 
record of health monitoring for Subcontractor personnel at risk. At a minimum, this should 
include an annual physical examination. 

PERSONNEL SAFETY 

In order to provide the greatest degree of safety to onsite personnel may be required to wear 
personal protective equipment. BSI decontamination procedures shaU be foUowed either 
routirely at the end of the day or for the treatment of accidental exposure to potentiaUy 
hazardous chemicals. 

Safe work procedures must be foUowed and personal protective equipment must be used for 
preventing worker exposure to toxic materials. The success of work procedures and protective 
equipment in protecting worker health is gready dependent on worker cooperation. 

It i:5 understood that the more encumbered with protective equipment the worker becomes, the 
more difficult it is for him to perform the job expeditiously. However, the following Standard 
Operating Procedures (SOPs) in this section are a practical balance of worker protection and 

11 
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freedom of movement that should aUow the work to be conducted without compromising 
v^orker health and safety. 

SITE IMEALTH AND SAFETY PROCEDURES 

Procetrures to be employed to ensure personnel health and safety are outlined in the 
following section. The BSI Project Manager wiU have the authority to enforce these 
procedures. 

1. Designated safety equipment shaU be worn at aU times. 

2. Wearing contact lenses shaU be avoided when possible. 

3. Eating, drinking, smoking, chewing gum, or chewing tobacco shaU not be permitted 
in the immediate vicinity of the composting faciUty. 

4. Gloves shaU be removed, hands and forearms shaU be washed, and persotmel shaU 
leave the composting facility, as appropriate, before eating, drinking, or smoking. 

5. Open flames are not permitted without express permission of the Project Manager, 
an)'where on the site. 

6. Proper decontamination procedures shaU be foUowed before leaving the site area. 
Sediment, rock, compost, or surface materials shaU not be handled without 
protective gloves. 

7. Additional safety equipment, including respirators and goggles or face shields, as 
appropriate, shaU be put on at the first sign or suspected sign of free hazardous 
materials. 

8. The use and maintenance of aU respirators shaU be in accordance with the 
manufacturer's instructions. Only NIOSH/MSHA-approved respirators shaU be 
used. 

9. No one shaU use a respirator without prior training by someone familiar with its 
proper use. 

10. AU personnel shaU be quaUtatively fit-tested with their respirator before working in 
the field. 

11. Beards shaU not be permitted. Respirator face pieces must contact the skin direcdy. 

12. \''aseline or other materials shaU not be used to provide a proper seal 

I'.MERGENCY PROCEDURES 
A site-rrelated emergency is defined as an accident, Ulness, or personal exposure to hazardous 
sabstances. The response to an emergency situation is two-fold, obtaining assistance and 
treating the problem. AU site personnel wiU have a Ust of emergency telephone numbers, 
incluciig poUce, fire department, hospital, and poison control center. At least one member 
o f the 5eld team shaU be certified to administer CPR and First-Aid. 

12 



i l l 

ATTACHMENT A 
PREUMINARY FIRM FIXED PRICE SCHEDULE 

Item/Activity 

A. Ndobilization 
Mc>bilization 
Site preparation 

B. E>emonstration / Optimization 300-500 
l.:y 

Including work plan development 

C. Retrieve and Transport Sediment 

D. Treatment 

E. Site Restoration 

F. Demobilization 

TotiJ 

Estimated 
Quantity 

Lump Sum 
1 
1 

Lump Sum 

1 

loose cy 

179,099 

loose cy 
179,099 

Acres 
20 

Lump sum 
1 

Unit 
Price ($) 

$75,000 
Tl iD' 

$180,000 

TI$D^ 

$36.00 

TBD' 

50,000 

TBD 

Total FFP 

($) 

75,000 

180,000 

$6,447,564 

TBD 

^ Preparation costs depend on the site parameta-s yet to be determined. 
* Retrieval cost depends on the location of the dewatered material and if a separate extraction operation is 
needed. 
' The location or size of the treated soil deposit area has not been determined. 
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ATTACHMENT B 
B E N C H TEST 

BSI Flnvironmental, Inc. (BSI) was asked to conduct a study and prepare this report as an 
evaluation of the potential of remediating the contaminated sediments found in the upper 
levels of the Waukegan Harbor. BSI obtained samples and evaluated thetn in our partner 
laboratory in Germany. This laboratory routinely reviews soU and sediment samples to 
determine the appropriate treatment method. The lab performs 80% of these studies in 
conjunction uith treatment in one of many fixed and field based treatment processes that 
include; soil washing, thermal-desorbtion, bioremediation and water treatment. These 
results are presented on the foUowing pages, and are for information and support to the 
Statement of Work and proposal to conduct fuU scale treatment of the sediments. The 
inforraation in this document is proprietary and intended to be used only by BSI to evaluate 
and design a sediment treatment method for use on the Waukegan Harbor Sediments. 

Sampling 

C)n December 2, 2003, BSI personnel coUected six bulk samples from the Waukegan 
Harbor. They were coUected using a Ponar hand dredge from a work boat. Samples 
locations were identified by reviewing analytical data from previous site characterization 
prepar»:d by others. A Ust of the samples is included in the Table below. 

Table B-1. Bulk Sample Data, Waukegan Harbor Sediment Waukegan, Illinois 

Waukegan Harbor Sample List 
Samp e. Location description and 
Nearby USAGE Sample data* 

Lab Values 
PCB 1248 

ing/kg (ppm) 
Wet Basis 

GPS Location 

1. Near N end of the E finger dock 
at m;i:rina near, 
WIH 0995 -003 - 8.9ppm 

3.9 16T 0432265 
4690232 

2. East of Marina near, 
WH2002 07-13.9ppm 

2.5 16T 0432384 
4690186 

3. Center of channel south GM 
property extension near, 
WH C496 13 or 17 - 7.3ppm 

6.5 16T 0432336 
4690635 

4. Center of channel at bend into 
new slip north end of harbor near, 
WHC496-14-7.7ppm 

6.5 16T 0432382 
4690848 

5. Near shore east of cement 
terminal inline with sUos, 
WH 20':)2 09 -29.8ppm 

6.4 16T 0432184 
4690406 

6. Near shore east of cement 
teirminal inline with sUos, 
WH 20<:)2 09 -29.8ppm 

7.6 16T0432187 
4690379 

USAGE estimate 11-2003 
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2.0 

3.0 

4.0 

5.0 

10.0 

15.0 

20.0 

25.0 

Volume of the sediment above the contaminant 
level 

m^ 

195,598 

121,512 

101,059 

76,016 

46,872 

25,628 

2,369 

822 

260 

34 

yd3 

255,647 

158,817 

132,084 

99,354 

61,261 

33,496 

3,097 

1,074 

340 

45 

Sub-s;i:rnples of each of the bulk samples were submitted for analytical testing at Continental 
Analytical Services, Inc., SaUna, Kansas. Results of these samples ranged from 2.5 to 7.6 
mg/kg (parts per miUion) PCB's (Aroclor-1248) on a wet basis. The four most concentrated 
samples were blended to form a composite sample for TreatabUity testing. 

B E N C H SCALE TREATABILITY TEST 

The composite sample was analyzed and found to have a concentration of 3.9 mg/kg PCB's. 
Infottration provided by Kevin AcUer, EPA, incUcates that the concentration of PCB 
contamination in the harbor is 4 mg/kg or less in greater than 76% of die contaminated 
sediments and 5 mg/kg or less in nearly 87% of the contaminated sediments. BSI 
considered the sample to be representative based on this data. 

Initial physical and chemical examination of the sediments suggested diat an aggressive 
biotreatment approach would be the most feasible approach. BSI selected two composting 
merJiods for TreatabiUty testing. Both methods involved the addition of organic substrates, 
chemical nutrients and microbial stimulants. 

To reduce analytical variabiUty, or "scatter", three cUscrete sub samples were coUected for 
each sampling event. One sampling event was conducted on the material as received to 
establish a "Baseline" or starting point. Another sampling event was conducted immediately 
after the sediments were conditioned with organic substrates, chemical nutrients and 
microbial stimulants. Sampling events were then conducted at approximately one week 
inter\'als. 
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A neg,^tive control was also conducted to determine if any reduction in P("B concentration 
woiild be observed due to physical processes in "unamended" sediments. 

After three weeks of treatment the PCB concentration in Test A averaged 0.56 mg/kg and 
Test B averaged 1.1 mg/kg. The negative control averaged 3.8 mg/kg. 

The i-esults itidicate that the BSI biological treatment can reduce the 
Waukegan Harbor Sediments to below 1 mg/kg PCB*s. 
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ATTACHMENT C 
LAB REPORT 

LAB 

BSI engaged the services of its partner lab located in Ganderkesee Germany to conduct 
the Treatability test. Analysis is the key element for assessing environmental 
remediation methods. Effective treatment of soU, sediments, water and air cannot be 
carried out untU the contamination is known in detaU. 

Alphacon GmbH services BSI's world wide 
remediation group. Samples are analyzed for 
both on site and fixed remediation centers in 
this laboratory. The lab is familiar with aU 
methods for complete biological, chemical and 
physical investigations. Samples analyzed for 
this study were subject to EPA standard 
methods. 

QuaUfied staff and state-of-the-art equipment 
guarantee reUable measurement data that are necessary for supporting remediation 
concepts of aU types. These scientists conduct complete interpretation of the results as 
weU as project-related consulting as a matter of course. 

Research and development 

Research is the foundation for aU innovative and 
targeted work. The BSI partner laboratory at 
Ganderkesee includes scientific experts 
experienced in practical remediation efforts that 
have included feasibiUty studies, implementation of 
laboratory and technical center tests as weU as 
optimization of existing technologies. 

Through its partner lab, BSI is in contact with 
universities and research institutes and support fields of appUcation-oriented 
environmental research. Alphacon works closely with federal German authorities and 
the European Union by offering its experience and state of the art faciUty to conduct 
biotechnological research projects of worldwide significance. 

The Waukegan Harbor Treatability study is attached on the following pages. 
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Laboratory microbiology degradation test 

Project „Waukegan harbour sediment witii PCB" 

Ganderkesee, Germany 
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Bergedorfer Stra3e 49 
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According to DIN EN ISO/IEC 17025 by the 
roof German Akkreditiemngsstelle Chemie 

GmbH accredited examining laboratory. 
Ttie accreditation only applies to the test 

procedures listed in the document. 

For the analytics the competence was 
confirmed to the laboratory by residual wastes 
on federal properties the roof in the context of 

the agreement between the regional finance 
office (OFD) Hanover and the DACH Gemany 



original sample, 17.12.2003 
original sample, 19.12.2003 
original sample, 26.12.2003 
original sample, 02.01.2004 
original sample, 09.01.2004 

polychlor. polychlor. polychlor. polychlor. 
Biphenyls, PCB Biphenyls, PCB Biphenyls, PCB Biphenyls, PCB 

(iig/kg TS) analysis (^g/kg TS) analysis (|ig/kg TS) analysis (Mfl/kg TS) 
1 2 3 average 

3900 3900 3900 3900 
4200 3900 3900 4000 
3900 3900 3900 3900 
4100 3900 4000 4000 
3800 3900 3700 3800 

alphacon gmbh 
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humidity (%) temperatur °C 

65.5 20,3 
66.6 20,1 
69.3 19,8 
66.4 21 
70,9 20,4 

original sample, 17.12.2003 

sample, test 1 with ingredient A, 
19.12.2003 

sample, test 1 with ingredient A, 
26.12.2003 

sample, test 1 with ingredient A, 
02.01.2004 

sample, test 1 with ingredient A, 
09.01.2004 

polychlor. polychlor. polychlor. polychlor. 
Biphenyls, PCB Biphenyls, PCB Biphenyls, PCB Biphenyls, PCB 

(ng/kg TS) analysis (|ig/kg TS) analysis (Mg/kg TS) analysis ivglkg TS) 
1 

3900 

2600 

1100 

2100 

380 

2 

3900 

1400 

2000 

1100 

1200 

3 

3900 

1800 

800 

500 

100 

average 
3900 

1933,333333 

1300 

1233,333333 

660 

humidity (%) 
65,5 

58,4 

65,9 

86,9 

79,9 

temperature °C 
20,3 

22,6 

25,6 

31,6 

30,9 

original sample, 17.12.2003 

sample, test 2 with ingredient B, 
19.12.2003 

sample, test 2 with ingredient B, 
26.12.2003 

sample, test 2 with ingredient B, 
02.01.2004 

sample, test 2 with ingredient B, 
09.01.2004 

polychlor. polychlor. polychlor. polychlor. 
Biphenyls, PCB Biphenyls, PCB Biphenyls, PCB Biphenyls, PCB 

(lag/kg TS) analysis (ng/kg TS) analysis (ng/kg TS) analysis (ng/kg TS) 
1 

3900 

1800 

80 

700 

500 

2 

3900 

900 

1300 

1100 

1500 

3 
3900 

900 

1600 

870 

1300 

average 
3900 

1200 

993,3333333 

890 

1100 

humidity (%) 
65,5 

53,6 

52,5 

67,3 

65,5 

temperature "C 
20,4 

23,9 

28,1 

33,6 

34,6 



original sample, single analysis 
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4200 

4100 

4000 

3900 

3800 

3700 

3600 

3500 

3400 

original sample, 17.12.2003original sample, 19.12.2003 original sample, 
26.12.2003 

original sample, 
02.01.2004 

original sample, 
09.01.2004 

I polyctilor. Biphenyls, PCB (iig/kg TS) analysis 1 • poljchlor. Biphenyls, PCB (ng/kg TS) analysis 2 Q polychlor. Biphenyls, PCB (ng/kg TS) analysis 3 
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• 
original sample, average 

4000-, 

3500 

3000 

2500 

2000 

1500 

1000 

500 

polychlor. Biphenyls, RGB (^g/kg TS) average 

I original sample, 17.12.2003 i original sample, 19.12.2003 Q original sample, 26.12.2003 n original sample, 02.01.2004 § original sample, 09.01.2004 



test 1, ingredient A, single analysis 
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original sample, sample, test 1 with sample, test 1 with sample, test 1 with sample, test 1 with 
17.12.2003 ingredient M 9.12.2003 ingredient A 26.12.2003 ingredient A 02.01.2004 ingredient A 09.01.2004 

I polychlor. Biphenyls, PCB (ng/kg TS) analysis 1 • polychlor. Biphenyls, PCB (ng/kg TS) analysis 2 Q polychlor. Biphenyls, PCB (̂ g/kg TS) analysis 3 
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test 1, ingredient A, average 

polychlor. Biphenyls, PCB (ng/kg TS) average 

• original sample, 17.12.2003 • sample, test 1 with ingredient A 19.12.2003 n sample, test 1 with ingredient A, 26.12.2003 

• sample, test 1 with ingredient A 02.01.2004 • sample, test 1 with ingredient A, 09.01.2004 
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• 
test 2, ingredient B, single analysis 

4000 

3500 
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2500 
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1500 

1000 

500 

original sample, sample, test2 with sample, test2 with sample, test2 with sample, test2 with 
17.12.2003 ingredient B, 19.12.2003 ingredient 8,26.12.2003 ingredient 8,02.01.2004 ingredient 8,09.01.2004 

I polychlor. Biphenyls, PCB (pg/kg TS) analysis 1 • polychlor. Biphenyls, PCB (ng/kg TS) analysis 2 • polychlor. Biphenyls, PCB (pg/kg TS) analysis 3 
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• 
test 2, ingredient B, average 

polychlor. Biphenyls, PCB (ng/kg TS) average 

• original sample, 17.12.2003 • sample, test 2 with ingredient 8,19.12.2003 n sample, test 2 with ingredient 8,26.12.2003 

Q sample, test 2 with ingredient 8,02.01.2004 • sample, test 2 with ingredient 8,09.01.2004 




